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(57)Abstract 

PURPOSE: To prevent U and Th becoming a main source of a rays from being mixed into glass by restricting the 



amounts of contents of U and Th below specific values. 

CONSTITUTION: In order to reduce radioisotopes contained in glass, it is necessary to restrict mixing-in of such 
radioisotopes in a glass manufacturing process except for careful selection of glass raw materials. For preventing 
radioisotopes from being mixed in a glass manufacturing process glass is melted under the condition where the 
entire or part of molten glass surface is prevented from making contact with the atmosphere in a melting furnace. 
The resulting glass contains 5ppb or less of U and 5ppb or less of Th. As a result, the amount of emission of a rays 
is not more than 0.001 5C/cm2.hr, which is preferable as semiconductor package window material glass. Further, a 
soft error rate can be sharply reduced when it is used for a solid pickup device. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[c'lai^Aperture material glass for semiconductor packages characterized by both the contents of U and Th being 
5 or less ppb. ?«5% f«r B-2 03 50 to 78% 0 - 8%, [ Si02 ] 0 - 18%. and K20 for Na20 0 to 

STfl ?h°e S m n ethod according to claim 4 or 5 of removing the surface layer of edges other than the po.ished 

[SSTt? Th a e S s S o.id state image sensor which equips any 1 term of Cairns 1-3 with the aperture materia, glass for 
semiconductor packages of a publication, and grows into rt. semi-conductor 
[Claim 8] The solid state image sensor which equips any 1 term of claims 4 6 wrth the glass tor semi co 
aperture material obtained by the approach of a publication, and grows into rt. 
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LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the glass used as aperture material for semiconductor packages, 
such as CCD (solid state image pickup device) used for a video camera etc., and its manufacture approach in detail 
about the aperture material glass for semiconductor packages, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Since semi-conductors, such as CCD, produce a soft error by the alpha rays emitted 
from the aperture material for a package, reduction of the amount of the radioisotope which emits the alpha rays 
contained in the aperture material for a package is performed. As a radioisotope, although uranium (U), thorium 
(Th), and radium (Ra) are mentioned typically, since there is little abundance, Ra is not usually made an issue of, 
but U and Th are made into the problem. There are many alpha-rays burst sizes and especially U has them about 5 
to 10 times compared with Th. [ many ] Therefore, especially reduction of the content of U is made important at 
reduction of the alpha-rays burst size in the circumference ingredient of a semi-conductor. 

[0003] For the reason, some proposals have already accomplished for the purpose of reducing the amount of alpha 
rays irradiated by the solid state image pickup device. For example, the solid state image pickup device 
characterized by having formed in JP.3-74874.A the silicate glass thin film which contains lead in the sensor 
section, and intercepting a radiation is proposed. However, in manufacture of this solid state image pickup device, 
while the film production process of a silicate glass thin film is complicated and requiring long duration, it is cost 
high. 

[0004] On the other hand, the glass with which the contents of radioisotope are below 100 or less ppb, and alpha- 
rays burst size 0.05 c/cm2 and hr, and purification separation of an alpha-rays radioactive element does not 
contain difficult Fe 203, and Ti02, PbO and Zr02 in JP,5-275074,A is proposed, and the glass of the alpha-rays 
burst size 0.08 - 0.005 c/cm2, and hr is indicated by the example. Moreover, the low radiation glass which does not 
contain K20 leading to beta-rays generating in JP,6-21 1539.A excluding Zr02 and BaO with many contents of U 
and Th, either is proposed, and the glass of the alpha-rays burst size 0.008 - 0.002 c/cm2, and hr is indicated by 
the example. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in connection with the densification of a solid state image 
pickup device, the noise and soft error by alpha rays have been the failure of the still bigger improvement in image 
quality in recent years. The demand of reduction-izing of an alpha-rays burst size is still severer, and, recently, 
have come [ therefore, ] to let below 0.0015 c/cm2 and hr be targets. However, in order to attain this target, with 
the glass with which the content of U with many alpha-rays burst sizes exceeds 5ppb, it was substantially 
impossible. 

[0006] By the way, when the aperture material glass for semiconductor packages is sealed with an alumina ceramic 
package, to be the ingredient which neither a crack nor distortion generates is demanded. The optical system of a 
color VTR camera consists of a lens system 1 to which image formation of the image is carried out, the quartz 
plates 2 and 3 which act as a low pass filter and the component 5 which stuck the near-infrared absorption filter 4 
which has a correction-by-sensitiveness operation, and a solid state image pickup device 6, as shown in drawing 1 . 
A solid state image pickup device 6 sets to the alumina package 8 the CCD chip 7 in which the 3 color mosaic filter 
was formed to the light-receiving side, and has the composition of having pasted up on it the aperture material 9 
for a glass package which is a light transmission member for protection with the epoxy resin etc. Therefore, it is 
required to adjust the coefficient of thermal expansion of the aperture material 9 for a glass package and the 
alumina ceramic package 8. The coefficient of thermal expansion of an alumina ceramic is usually in the range of 
60-75x1 0-7K-1, and, as for the coefficient of thermal expansion of glass, it is desirable that it is the range of this, 
an EQC, and 45-75x10-7K-1 [ small a little ]. The sensibility field of CCD is covering the near-infrared ray range 
from the light region. Therefore, the sensibility which cuts the near-infrared part of incident light and is 
synthetically obtained using a near-infrared absorption filter was made to approximate to visibility, it is required to 
improve color repeatability, as shown in drawing 1 , the near-infrared absorption filter 4 is built into the component 
5 between the quartz plate 2 of three sheets, and the quartz plate 3 of one sheet, there were many number of 
layerses which constitute a component 5, and there was a fault that the manufacturing cost was high. 
[0007] Therefore, the object of this invention is (i). There are few contents of U and Th and they can control 
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generating of the soft error of a solid state image pickup device, (ii) which can contribute to improvement in .mage 
quality The alumina package and the coefficient of thermal expansion are adjusted. It has the advantage of 
excelling in sealing nature with an alumina package, and the need is accepted (in). It has a correction-by- 
sensitiveness function simultaneously and is in offering the aperture material glass for semiconductor packages 
which also has the advantage of being able to attain the miniaturization of equipment and cost reduction, and its 
manufacture approach. 

[Me^s for Solving the Problem] Until now, that to which the activity isotope contained in glass originates in the 
raw material of glass was considered to be most. However, when this invention person made glass as an 
experiment using the thing of a high grade with very few radioisotope contents as a raw material of glass, it found 
out that the radioisotope content of the obtained glass was still high level. That is. for reduction of the radioisotope 
contained in glass, it became clear that it was necessary to control mixing in a glass manufacture process besides 
selecting the raw material of glass carefully. And by melting glass, where it is intercepted as a concrete means to 
prevent mixing of the radioisotope in a glass manufacture process that surface [ of fusion glass / all or some of j 
contacts the ambient atmosphere in a fusion furnace The obtained glass has U content of 5 or less ppb, and Th 
content of 5 or less ppb, as a result the alpha-rays burst size became below 0.0015 c/cm2 and hr, and it found out 
that it was suitable as aperture material glass for semiconductor packages. , s 

[0009] This invention is completed based on such knowledge, and both this inventions make a summary the 
manufacture approach of the aperture material glass for semiconductor packages characterized by melting glass 
where it is intercepted that all or some of aperture material glass for semiconductor packages characterized by the 
content of (I)U and Th being 5 or less ppb and surface (II) dissolution glass contact the ambient atmosphere in a 

[0010] 0) The aperture material glass for semiconductor packages of aperture material glass point ******** for 
semiconductor packages is explained. . 
[0011] The content of U and Th of both the aperture material glass for semiconductor packages of this invention is 
5 or less ppb As conventional aperture material glass for semiconductor packages, only that to which U content 
exceeds 5ppb is obtained, but the aperture material glass for semiconductor packages of this invention is new glass 
which did not exist conventionally at this point As a result with very few contents of U and Th on both 5 or less 
ppb and very little aperture material glass for semiconductor packages of this invention, an alpha-rays burst size is 
very as low as below 0.0015 c/cm2 and hr, and when such a content of U and Th uses for a solid state image 
pickup device, it can reduce the rate of a soft error remarkably. 

[0012] In the aperture material glass for semiconductor packages of this invention, both the contents of U and I h 
have 3 or less desirable ppb, and below 0.001 c/cm2 and hr of an alpha-rays burst size are desirable. 
[0013] As an ingredient of the aperture material glass for semiconductor packages of this invention, borosilicate 
glass or CuO is contained and the near-infrared absorption glass which uses P205-aluminum 203 as the base is 

mentioned. ,. , .... . .. 

[0014] The above-mentioned borosilicate glass which is one mode of the glass ingredient of this invention 
Preferably B-2 03 50 to 78% for Si02 by weight % 5 - 25%, 0-18%. and K20 for Na20 0 to 5% 0 to 8% 0 - 20% 
[ aluminum 203 ] [ Li20 ] (205 - 20% of however, Li2 0+Na2 O+K) It contains, the content of the above- 
mentioned component is at least 80% or more, and that whose coefficient of thermal expansion .s 45-75x10-7K 1 

is desirable. , 
[0015] The operation of each component and the reason for presentation definition in this borosilicate glass are 

explained below. . ■ lU cnv. 

[0016] Si02 and B-2 03 are components which make the frame of borosilicate glass. Si02 becomes less than bOfb, 
and when B-2 03 exceeds 25%. there is an inclination for weatherability to fall. Moreover, S.02 exceeds 78% and 
there is an inclination for fusion nature to get worse [ B-2 03 ] at less than 5%. Therefore, Si02 ,s in 50 - 78% of 
range, and it is suitable for B-2 03 that it is 5 - 25% of range. 

[0017] aluminum 203 is a component which raises the weatherability of glass. However, when 8% is exceeded, the 
inclination a stria becomes easy to generate is in glass. Therefore, considering as 8% or less is appropriate for the 

content of aluminum 203. . 
[0018] Li20 Na20 and K20 are components which act as a fusing agent and improve devitrification-proot nature. 
For that purpose 5% or more of the content of one sort or two sorts or more of sum totals of these components is 
suitable However, there is an inclination for weatherability to worsen if the content of one sort or two sorts or 
more of sum totals of these components exceeds 20%, and for a coefficient of thermal expansion to change too 
much greatly Among these components, when it adds so much, the operation of Li20 which there is an inclination 
for devitrification-proof nature to get worse, and corrodes the container of refractories is also still stronger. 
Therefore as for the content of Li20. it is desirable to make it to 5% or less. Na20 and K20 have the inclination 
for weatherability to get worse if 18% and 20% are exceeded, respectively, and for a coeffic.ent of thermal 
expansion to also become large too much. Therefore, as for the content of Na20 and K20. it is desirable to 
consider as 18% or less and 20% or less, respectively. 

[0019] It is less than 20% of range for the object other than the above component such as an improvement ot 
weatherability, fusion nature, and devitrification-proof nature, and adjustment of a coefficient °f thermal expansion, 
and it is also possible to add halogens, such as an alkaline-earth-metal oxide (MgO, CaO. SrO, BaO). and ZnO, CI. 
etc Furthermore, the defoaming agent of As 203 and Sb203 grade can also be added suitably if needed. Moreover, 
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the high valence metallic oxide more than trivalent [ other ] can also be added to extent which does not spoil a 

desired property. , . . r 

[0020] The near-infrared absorption glass which is another mode of this invention glass L'^ient and wh.ch 
contains CuO and uses P205-aluminum 203 as the base It is weight % preferably, and 50 - 85% and I J"™num 203 
are contained for P205 4 to 20%. both sum total is 63% or more, and CuO is contained 0.1 to 10% and that whose 
coefficient of thermal expansion is 45-75x1 0-7K-1 is desirable. If the near-infrared absorption glass of this CuO 
content and the 20P205-aluminum3 base is used as aperture material glass for semiconductor packages, rt can be 
made to serve also as the function as a near-infrared absorption filter. That is. as draw.ng 2 showed^ as aperture 
material glass for a package, by using the near-infrared absorption glass 1 1 which adjusted the coefficient of 
thermal expansion and coefficient of thermal expansion of the alumina ceramic package 8 as shown in drawing 1 
the near-infrared absorption fitter 4 did not need to be formed between the quartz plate 2 and the quartz plate 3. 

and a miniaturization and cost cut of a product were attained. «.__ +0+; _ n 

[0021] An operation of each component of this near-infrared absorption glass and the reason for presentat.on 

definition are explained below. . . 

[0022] P205 have the high permeability of the light, and in order that the cut nature of near-.nfrared light may be 
good and may obtain glass suitable as an object for correction by sensitiveness they are ar , indispensable 
component. However, since volatilization will also become intense and fus.on w.ll become difficult while there is an 
inclination for the viscosity of glass to become high too much if 85% is exceeded, an upper hmrt .s 80% preferably 
85%. On the other hand, since there is an inclination for a coefficient of thermal expansion to become L P205 j 
large too much at less than 50%. a minimum is 55% preferably 50%. 

[0023] aluminum 203 is a component especially effective for improving chemical durability. However, at less than 
4% when the effectiveness is not enough and exceeds 20%. there is an inclination for dev.tr,f.cat.on-proof nature to 
get worse. Then, a minimum is 7% preferably 4%, and an upper limit is 15% preferably 20%. jru . 

[0024] The content of CuO is 0.1 - 6% preferably 0.1 to 10%. Although CuO is effective in a near-.nfrared light cut. 
when there is little the effectiveness and it exceeds 10%. at less than 0.1%, there is an inclination for the 
permeability of the light to get worse with devitrification-proof nature. .-„__„ _ ^ 

0025] Furthermore, the content of B-2 03 is 0 - 1 5%. and the content of Si02 is 0 - 25%. One sort or -two .sorts 
or more of contents of a group which consist of MgO, CaO. SrO(s), BaO(s). and ZnO(s) are 0 - 25%. One sort or 
two sorts or more of contents of a group which consist of B-2s 03. Si02, MgO. CaO SrO BaO. and ZnO are 5 - 
37%. And it is desirable that the sum total of the content of a group which consists of P205. alummum203, and o 
2s 03, Si02, MgO, CaO, SrO, BaO, and ZnO is 85% or more. 

[0026] Si02 and B-2 03 are effective in reducing an improvement and coefficient of thermal expansion ot 
devitrification-proof nature. However. Si02 will become ****** if 25% is exceeded, and as for B-2 03. when 15% .s 
exceeded, it has the inclination to worsen devitrification-proof nature. 

[0027] MgO CaO SrO. BaO. and ZnO are effective in the improvement of fusion nature, or the improvement ot 
devitrification-proof nature. However, if 25% is exceeded, a coefficient of thermal expansion will become large too 
much, and it becomes difficult to obtain a desired coefficient of thermal expansion 

[0028] Furthermore, it is appropriate for the total amount of a group wh.ch consists of B-2s 03, Si02. MgO. OaU. 
SrO BaO and ZnO to consider as 6 - 30% of range preferably 5 to 37% from a viewpo.nt of fus.on nature, 
devitrification-proof nature, a coefficient of thermal expansion, and a transparency property. 
[0029] Moreover, it is suitable for the sum total of the content of a group which consists of P205. alum.num203. 
and B-2s 03 Si02 MgO CaO. SrO. BaO, and ZnO from the same reason that it is 90% or more preferably 8t>% or 
more. In addition to the above-mentioned component, it is also possible to be less than ,10% of range preferaWy. 
and to contain Sb 203. Nb205. PbO and La 203, an alkali-metal oxide, etc. less than 15%. for the purpose of the 
improvement of weatherability. fusion nature, devitrification-proof nature, etc.. adjustment of a coefficient of 

thermal expansion, etc. ... . j „_ 

[0030] Which gestalten, such as a water solution, a carbonate, a nrtrate, a hydrox.de, and an oxide, are sufficient as 
the raw material for forming the above-mentioned borosilicate glass and CuO content and P205-alum.num203 
base glass. However, it is necessary to choose a raw material with few [ as ment.oned above ] contents of U and 
Th which are mixed as an impurity. * 
[0031] (II) The manufacture approach of the aperture material glass for sem.conductor packages of manufacture 
approach this invention of the aperture material glass for semiconductor packages is characterized by fusing glass, 
where it is intercepted that all or some of fusion glass front faces contact the ambient atmosphere in a fus.on 

[0032] As an approach for intercepting, that surface [ of fusion glass / all or some of ] contacts the ambient 
atmosphere in a fusion furnace (a) How to cover surface [ in a fusion furnace / of fus.on glas s / all or some < >f ] by 
cutoff gas. (b) How to cover surface [ in a fusion furnace / of fusion glass / all or some of ] with the lid made from 
a ceramic with few the products made from platinum and/or radioisotope contents, (c) by adopting the approach 
above-mentioned approach (a) using the fusion furnace with which the wall part in contact with the ambient 
atmosphere in a fusion furnace consists of platinum and/or ceramics with few radioisotope contents, (b). or (c) The 
reason glass wrth very few U and Th contents is obtained is guessed as follows. That is. in dissolution actuation of 
glass, although especially the steam of U occurs, if all or some of glass front faces intercept radioisotope and 
contacting the ambient atmosphere in a fusion furnace by at least one of the above-mentioned approach (a) - (c) 
from the brick which constitutes the wall of a fusion furnace, or a heating element (for example, a silicon carbide 
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sintered compact and a molybdenum silicide sintered compact), it will be prevented that U steam mixes into glass. 
[0033] The approach of this invention may be performed by adopting either the above-mentioned approach (a), (b) 
and (c), and may use together the above-mentioned approach (a) or an approach (b), and an approach (c). 
[0034] Although it can prevent that glass and a fusion furnace ambient atmosphere contact as cutoff gas used by 
the above-mentioned approach (a), and the class will not be asked to glass if substantially inactive, hydrocarbon 
gas, such as N2, Ar, air, carbon dioxide gas, and CH4, LNG, etc. can be used, for example. 
[0035] Although it is desirable to use the muffle furnace which constituted the wall from a ceramic with few 
radioisotope contents as for the fusion furnace used in the above-mentioned approach (c), you may not 
necessarily be muffle structure, and it is effective even if it constitutes the walls (head lining, side attachment wall, 
etc.) of the usual fusion furnace from a ceramic with few radioisotope contents. As these ceramics, 20 ppm or less 
of U contents are preferably suitable for the nature electrocast brick of an alumina 1 ppm or less, a silica block, 
etc. Moreover, the activity of resistance heating elements, such as a silicon carbide sintered compact and a 
molybdenum silicide sintered compact, is controlled, and gas heating of LNG etc. is desirable. 
[0036] In the manufacture approach of the aperture material glass for semiconductor packages of this invention, 
the amount of Th can be further decreased by removing the surface layer of end faces other than the polished 
surface which counters. It is as follows when this point is described in detail. That is, although edges other than the 
polished surface which counters are usually a cutting plane or a rough ZURI side in case polish processing of the 
glass is carried out at the aperture material for a package. Ce02 of an abrasive material fixes to the cutting plane 
or a rough ZURI side, and Th02 which is an impurity in Ce02 becomes a source of alpha rays by remaining without 
being washed. Then, it can prevent Ce02 fixing during polish by graduating the concavo-convex section of an edge 
in advance by acid treatment etc. Moreover, acid treatment etc. may remove the surface layer of an edge after 
polish. 

[0037] As mentioned above, although the characteristic requirements for the manufacture approach of the aperture 
material glass for semiconductor packages of this invention have been explained, in order for both U and Th 
content to obtain glass of 5 or less ppb, of course, consideration which uses few [ as much as possible ] high grade 
raw materials of a radioisotope content and radioisotope does not mix as much as possible in mixing of a raw 
material and migration to a fusion furnace must be carried out as the premise. 
[0038] 

[Example] An example explains this invention in more detail below. 

[0039] (Example 1) Various high grade raw materials were used, and the raw material batch was produced so that it 
might become the presentation of a table 1 of No.1. The amount of U and Th contained in this raw material batch 
was calculated from the amount of impurities of U and Th contained in each raw material, and were 0.8ppb and 
3.2ppb, respectively. It melted and refined in 1480 degrees C and 8 hours, having put this raw material batch (it 
being 10kg by oxide conversion) into the crucible made from platinum of 51. capacity, having flowed N2 gas by the 
flow rate of 40I. / min all over the kanthal super furnace (molybdenum silicide heating element activity), and 
intercepting raw materials for glass with a fusion furnace ambient atmosphere (degassing, homogenization). It cast 
to the iron metal flask, predetermined annealing was carried out, and the glass block (henceforth Glass A) was 
obtained. When U of this glass A and Th content were analyzed using TCP-MASS by YOKOGAWA ELECTRIC 
CORP., it was 2.5ppb and 3.4ppb, respectively, and both U and Th content were 5 or less ppb. 
[0040] (Example 1 of a comparison) Except not carrying out the inflow of N2 gas, it is the same conditions as an 
example 1, and the glass block (henceforth comparison glass V) was obtained similarly. U of this comparison glass 
V and Th content were 42ppb and 3.6ppb, respectively, and its U content was remarkably high compared with the 
example 1. 

[0041] From the result of an example 1 and the example 1 of a comparison, it became clear by N2 gas's permuting 
a furnace atmosphere and intercepting glass from a furnace atmosphere that U content could be decreased 
notably. 

[0042] (Example 2) The raw material batch was produced using the high grade raw material so that it might become 
the presentation of a table 1 of No.4. The amount of U and Th contained in this raw material batch was calculated 
from the amount of impurities of U and Th contained in each raw material, and were 0.2ppb and 0.1 ppb, 
respectively. As shown in drawing 3 for the heating dissolution of glass, it consisted of outer wall material 12 and a 
silicon carbide heating element 13, the wall 14 was divided with the silica block, and the electric furnace 15 made 
into muffle structure was used. The contents of U and Th of the outer wall material 12 (nature brick of a chamotte) 
of a wall 14 (silica block) and an electric furnace were U:19ppb, Th:0.1ppb and U:30 ppm, and Th:55ppm, 
respectively. The crucible made from platinum of 11. capacity was used, it melted, the raw material batch (it is 2kg 
by oxide conversion) was refined in 1430 degrees C and 6 hours, it cast to the iron metal flask, predetermined 
annealing was carried out, and the glass block (henceforth Glass B) was obtained. When this glass B was analyzed, 
the contents of U and Th were 1.2ppb and 0.2ppb, respectively. 

[0043] (Example 2 of a comparison) Except having used the electric furnace which removed the wall of the silica 
block 14 of drawing 3 , it is the same conditions as an example 2, and the glass block (henceforth comparison glass 
W) was obtained similarly. The analysis values of U and Th of this comparison glass W were 18ppb and 0.3ppb, 
respectively. 

[0044] From the result of an example 2 and the example 2 of a comparison, it became clear by constituting the 
part in contact with a furnace atmosphere from an ingredient with few radioisotope contents, and intercepting glass 
from a furnace atmosphere that U content in glass could be decreased. 
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[0045] (Example 3) Polish processing of the glass A obtained in the example 1 was carried out by the usual 
approach, and the aperture material glass for a package (henceforth Glass C) of a predetermined configuration 
(1 5.5x1 7.7x0.8mm) was produced. Although 15.5x1 7.7mm side of this glass C is a ground field, 15.5x0.8mm side and 
17.7x0.8mm side are cutting planes which had the angle beveled. After having applied the protective coat to the 
polished surface, being immersed in the fluoric acid water solution and etching only an end face, the protective 
coat was removed and glass (henceforth Glass D) was obtained. U of the glass C before etching and Th analysis 
value were U:2.5ppb and Th:5.8ppb, respectively, and U of the glass D after etching and Th analysis value were 
U:2.3ppb and Th:3.8ppb, respectively. That is, it became clear by removing the rough ZURI side of an edge that Th 
of a polish article could be decreased. 

[0046] (Example 4) Various high grade raw materials were used so that it might become the presentation of a table 
2 of No.1, and the raw material batch was produced. The amount of U and Th contained in this raw material batch 
was calculated from the amount of impurities of U and Th contained in each raw material, and were 0.7ppb and 
0.4ppb, respectively. With the muffle furnace of drawing 3 , it rough-melted in 1350 degrees C and 3 hours using 
the silica crucible of 71. capacity, and it melted and it was refined in 1350 more degrees C and 5 hours after moving 
and changing this raw material batch (it is 12kg by oxide conversion) into the crucible made from platinum of 51. 
capacity. It cast to the iron metal flask, predetermined annealing was carried out and the glass block was obtained. 
After carrying out polish processing of this glass with a conventional method, the end face was removed like the 
example 3 and the 1 5.5x1 7.7x2.0mm aperture material glass for a package (henceforth Glass E) was obtained. The 
analysis values of U and Th of this glass E were 1.9ppb and 0.8ppb, respectively. Moreover, the spectral 
transmittance of this glass E had the near-infrared light cut property suitable as an object for CCD correction by 
sensitiveness, as shown in drawing 4 . 

[0047] (Example of a trial) Epoxy resin adhesive was used and sealed using the polish plate and Glass D, and E 
itself which carried out polish processing with the conventional method, and obtained Glass A and B as aperture 
material glass for a package in the alumina ceramic package which contained the CCD chip of 580,000 pixels of 
effective pixel numbers for these, and the solid state image pickup device was produced. 
[0048] The solid state image pickup device was similarly produced using the glass which carried out polish 
processing with the conventional method, and obtained the commercial aperture material glass for a package 
(henceforth comparison glass X) as aperture material glass for a package for the comparison. 
[0049] In addition, although it was going to produce to the solid state image pickup device using the commercial 
near-infrared absorption glass for correction by sensitiveness (it is called FUTSU phosphate glass and following 
comparison glass Y), this comparison glass Y had the coefficient of thermal expansion as large as 1 58x10-7K-1, 
and when it was sealing, the crack occurred and it was not able to obtain a solid state image pickup device. 
[0050] Next, these obtained solid state image pickup devices were used, and the existence of a soft error was 
investigated. The result is shown in a table 3. In addition, the alpha-rays burst size was measured among the table 
with the alpha-rays measuring device LACS by the Sumitomo analysis pin centerjarge company. When using the 
glass by this invention so that clearly from a table 3, it became clear that a soft error could be reduced greatly. 
[0051] It cannot be overemphasized that this invention is not limited to the above-mentioned example, and various 
variations may exist as mentioned above. 

[0052] A weight % display shows the various glass presentations which can be used for a table 1 and a table 2 in 
this invention. A coefficient of thermal expansion is the measured value by the TMA analysis apparatus among a 
table. All have the coefficient of thermal expansion which suited sealing with an alumina ceramic. 
[0053] 
[A table 1] 
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No, 


l 


2 


3 


4 


S 


8 


7 


8 


SiOi 


69.4 


65.4 


69.4 


59.0 


67.8 


67.3 


61.4 


74.5 


BaOa 


17.6 


17.6 


15.0 


20.0 


15.8 


15.8 


17.8 


6.3 


AliOa 


3.6 


3.6 




3.0 


2.5 


3-1 


1*6 


6.6 


LiaO 


0.7 


0.7 














NaaO 


0.7 


0.7 


10.0 




4.S 


10.7 




6.2 


KiO 


8.0 


8.0 


1.6 


L5.4 


8.1 




7.2 


. 1.3 


BaO 










1.3 






5.1 


ZnO 




4.0 


4.0 


2.6 


0.2 


3.1 


10.0 




NaCl 














2.0 




Sb a O. 


1.0 


1.0 


0.4 


0.2 


0.2 


0.2 




0.4 


(xio- 7 r l ) 


48 


60 


67 


72 


65 


64 


47 


55 



[0054] 

[A table 2] 
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(CuO^, PrOi-AliOa^-X^X) 



No. 


1 


2 


3 


4 


5 


6 


7 


PaOs 


78.3 


71.4 


77.7 


73,2 


80.5 


57.0 


65.0 


AlaOa 


14.5 


9.D 


15.0 


12.1 


7.7 


15.0 


15.0 


BaOa 


1.0 










5-0 


10.0 


S iO» 










5.2 


23.0 


10.0 


MgO ! 


5.2 


4.5 


4.3 










CaO 








6.7 








SrO 








2.0 








BaO 




5.3 


3.0 




6.6 






Z tiO 


1.0 


8.0 












W MiVJ 








6.0 








NbaOs 




1.8 












CuO 


2.0 


2.6 


4.0 


1.0 


0.6 


0.6 


0.4 




67 


68 


62 


69 


72 


52 





[0055] 
[A table 3] 
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u a 

Cppb) 


ThS 

(ppb> 


(c/ca^hr) 


V7 


A 


2.6 


3.4 


< 0.0015 


& l> 


tf^X B 


1.2 


0.2 


< 0.0015 


4> 


C 


2.3 


3.8 


< 0.0015 


'J> & 


#5* D 


1.9 


0.8 


< 0.0015 


'i> V* 




42 


3.6 


0.004 






18 


0.3 


0.002 






12 


13 


0.002 






210 


93 


0.02 





[0056] 

[Effect of the Invention] According to this invention, the glass for package aperture material for semi-conductors, 
such as a solid state image pickup device with it, can be offered. [ the remarkable rate of a soft error and ] [ low ] 
Furthermore, an alumina ceramic package and glass with the good coefficient of thermal expansion of junction 
nature can be offered by limiting to the specific presentation range. According to the manufacture approach of the 
glass of this invention, mixing of U and Th in a production process can be controlled substantially, and the glass 
suitable for the aperture material for a package can be obtained, and since generating of the soft error which 
originates in alpha rays from glass can be reduced remarkably, it can contribute to high-resolution-izing of semi- 
conductors, such as a solid state image pickup device, and dens ifi cation. Moreover, if infrared absorbing glass with 
a correction-by-sensitiveness function is used as aperture material for a package, the miniaturization of CCD is 
possible and cost reduction can also be expected. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the glass used as aperture material for semiconductor packages, 
such as CCD (solid state image pickup device) used for a video camera etc., and its manufacture approach in detail 
about the aperture material glass for semiconductor packages, and its manufacture approach. 
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PRIOR ART 



[Description of the Prior Art] Since semi-conductors, such as CCD, produce a soft error by the alpha rays emitted 
from the aperture material for a package, reduction of the amount of the radioisotope which emits the alpha rays 
contained in the aperture material for a package is performed. As a radioisotope, although uranium (U), thorium 
(Th), and radium (Ra) are mentioned typically, since there is little abundance, Ra is not usually made an issue of, 
but U and Th are made into the problem. There are many alpha-rays burst sizes and especially U has them about 5 
to 10 times compared with Th. [ many ] Therefore, especially reduction of the content of U is made important at 
reduction of the alpha-rays burst size in the circumference ingredient of a semi-conductor. 

[0003] For the reason, some proposals have already accomplished for the purpose of reducing the amount of alpha 
rays irradiated by the solid state image pickup device. For example, the solid state image pickup device 
characterized by having formed in JP,3-74874,A the silicate glass thin film which contains lead in the sensor 
section, and intercepting a radiation is proposed. However, in manufacture of this solid state image pickup device, 
while the film production process of a silicate glass thin film is complicated and requiring long duration, it is cost 
high. 

[0004] On the other hand, the glass with which the contents of radioisotope are below 100 or less ppb, and alpha- 
rays burst size 0.05 c/cm2 and hr, and purification separation of an alpha-rays radioactive element does not 
contain difficult Fe 203, and Ti02, PbO and Zr02 in JP,5-275074,A is proposed, and the glass of the alpha-rays 
burst size 0.08 - 0.005 c/cm2, and hr is indicated by the example. Moreover, the low radiation glass which does not 
contain K20 leading to beta-rays generating in JP,6-21 1539,A excluding Zr02 and BaO with many contents of U 
and Th, either is proposed, and the glass of the alpha-rays burst size 0.008 - 0.002 c/cm2, and hr is indicated by 
the example. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the glass for package aperture material for semi-conductors, 
such as a solid state image pickup device with it, can be offered. [ the remarkable rate of a soft error and ] [ low ] 
Furthermore, an alumina ceramic package and glass with the good coefficient of thermal expansion of junction 
nature can be offered by limiting to the specific presentation range. According to the manufacture approach of the 
glass of this invention, mixing of U and Th in a production process can be controlled substantially, and the glass 
suitable for the aperture material for a package can be obtained, and since generating of the soft error which 
originates in alpha rays from glass can be reduced remarkably, it can contribute to high-resolution-izing of semi- 
conductors, such as a solid state image pickup device, and densification. Moreover, if infrared absorbing glass with 
a correction-by-sensitiveness function is used as aperture material for a package, the miniaturization of CCD is 
possible and cost reduction can also be expected. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in connection with the densification of a solid state image 
pickup device, the noise and soft error by alpha rays have been the failure of the still bigger improvement in image 
quality in recent years. The demand of reduction-izing of an alpha-rays burst size is still severer, and, recently, 
have come [ therefore, ] to let below 0.0015 c/cm2 and hr be targets. However, in order to attain this target, with 
the glass with which the content of U with many alpha-rays burst sizes exceeds 5ppb, it was substantially 
impossible. 

[0006] By the way, when the aperture material glass for semiconductor packages is sealed with an alumina ceramic 
package, to be the ingredient which neither a crack nor distortion generates is demanded. The optical system of a 
color VTR camera consists of a lens system 1 to which image formation of the image is carried out, the quartz 
plates 2 and 3 which act as a low pass filter and the component 5 which stuck the near-infrared absorption filter 4 
which has a correction-by-sensitiveness operation, and a solid state image pickup device 6, as shown in drawing 1 . 
A solid state image pickup device 6 sets to the alumina package 8 the CCD chip 7 in which the 3 color mosaic filter 
was formed to the light-receiving side, and has the composition of having pasted up on it the aperture material 9 
for a glass package which is a light transmission member for protection with the epoxy resin etc. Therefore, it is 
required to adjust the coefficient of thermal expansion of the aperture material 9 for a glass package and the 
alumina ceramic package 8. The coefficient of thermal expansion of an alumina ceramic is usually in the range of 
60-75x1 0-7K-1, and, as for the coefficient of thermal expansion of glass, it is desirable that it is the range of this, 
an EQC, and 45-75x1 0-7K-1 [ small a little ]. The sensibility field of CCD is covering the near-infrared ray range 
from the light region. Therefore, the sensibility which cuts the near-infrared part of incident light and is 
synthetically obtained using a near-infrared absorption filter was made to approximate to visibility, it is required to 
improve color repeatability, as shown in drawing 1 , the near-infrared absorption filter 4 is built into the component 
5 between the quartz plate 2 of three sheets, and the quartz plate 3 of one sheet, there were many number of 
layerses which constitute a component 5, and there was a fault that the manufacturing cost was high. 
[0007] Therefore, the object of this invention is (i). There are few contents of U and Th and they can control 
generating of the soft error of a solid state image pickup device, (ii) which can contribute to improvement in image 
quality The alumina package and the coefficient of thermal expansion are adjusted. It has the advantage of 
excelling in sealing nature with an alumina package, and the need is accepted (iii). It has a correction-by- 
sensitiveness function simulataneously and is in offering the aperture material glass for semiconductor packages 
which also has the advantage of being able to attain the miniaturization of equipment, and cost reduction, and its 
manufacture approach. 
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MEANS 



[Means for Solving the Problem] Until now, that to which the activity isotope contained in glass originates in the 
raw material of glass was considered to be most. However, when this invention person made glass as an 
experiment using the thing of a high grade with very few radioisotope contents as a raw material of glass, it found 
out that the radioisotope content of the obtained glass was still high level. That is, for reduction of the radioisotope 
contained in glass, it became clear that it was necessary to control mixing in a glass manufacture process besides 
selecting the raw material of glass carefully. And by melting glass, where it is intercepted as a concrete means to 
prevent mixing of the radioisotope in a glass manufacture process that surface [ of fusion glass / all or some of ] 
contacts the ambient atmosphere in a fusion furnace The obtained glass has U content of 5 or less ppb, and Th 
content of 5 or less ppb, as a result the alpha-rays burst size became below 0.0015 c/cm2 and hr, and it found out 
that it was suitable as aperture material glass for semiconductor packages. 

[0009] This invention is completed based on such knowledge, and both this inventions make a summary the 
manufacture approach of the aperture material glass for semiconductor packages characterized by melting glass 
where it is intercepted that all or some of aperture material glass for semiconductor packages characterized by the 
content of (I)U and Th being 5 or less ppb and surface (II) dissolution glass contact the ambient atmosphere in a 
fusion furnace. 

[0010] (I) The aperture material glass for semiconductor packages of aperture material glass point ******** for 
semiconductor packages is explained. 

[0011] The content of U and Th of both the aperture material glass for semiconductor packages of this invention is 
5 or less ppb. As conventional aperture material glass for semiconductor packages, only that to which U content 
exceeds 5ppb is obtained, but the aperture material glass for semiconductor packages of this invention is new glass 
which did not exist conventionally at this point. As a result with very few contents of U and Th on both 5 or less 
ppb and very little aperture material glass for semiconductor packages of this invention, an alpha-rays burst size is 
very as low as below 0.0015 c/cm2 and hr, and when such a content of U and Th uses for a solid state image 
pickup device, it can reduce the rate of a soft error remarkably. 

[0012] In the aperture material glass for semiconductor packages of this invention, both the contents of U and Th 

have 3 or less desirable ppb, and below 0.001 c/cm2 and hr of an alpha-rays burst size are desirable. 

[0013] As an ingredient of the aperture material glass for semiconductor packages of this invention, borosilicate 

glass or CuO is contained and the near-infrared absorption glass which uses P205-aluminum 203 as the base is 

mentioned. 

[0014] The above-mentioned borosilicate glass which is one mode of the glass ingredient of this invention 
Preferably B-2 03 50 to 78% for Si02 by weight % 5 - 25%, 0 - 18%, and K20 for Na20 0 to 5% 0 to 8% 0 - 20% 
[ aluminum 203 ] [ Li20 ] (205 - 20% of however, Li2 0+Na2 O+K) It contains, the content of the above- 
mentioned component is at least 80% or more, and that whose coefficient of thermal expansion is 45-75x1 0-7K-1 
is desirable. 

[0015] The operation of each component and the reason for presentation definition in this borosilicate glass are 
explained below. 

[0016] Si02 and B-2 03 are components which make the frame of borosilicate glass. Si02 becomes less than 50%, 
and when B-2 03 exceeds 25%, there is an inclination for weatherability to fall. Moreover, Si02 exceeds 78% and 
there is an inclination for fusion nature to get worse [ B-2 03 ] at less than 5%. Therefore, Si02 is in 50 - 78% of 
range, and it is suitable for B-2 03 that it is 5 - 25% of range. 

[001 7] aluminum 203 is a component which raises the weatherability of glass. However, when 8% is exceeded, the 
inclination a stria becomes easy to generate is in glass. Therefore, considering as 8% or less is appropriate for the 
content of aluminum 203. 

[0018] Li20, Na20, and K20 are components which act as a fusing agent and improve devitrification -proof nature. 
For that purpose, 5% or more of the content of one sort or two sorts or more of sum totals of these components is 
suitable. However, there is an inclination for weatherability to worsen if the content of one sort or two sorts or 
more of sum totals of these components exceeds 20%, and for a coefficient of thermal expansion to change too 
much greatly. Among these components, when it adds so much, the operation of Li20 which there is an inclination 
for devitrification-proof nature to get worse, and corrodes the container of refractories is also still stronger. 
Therefore, as for the content of Li20, it is desirable to make it to 5% or less. Na20 and K20 have the inclination 
for weatherability to get worse if 18% and 20% are exceeded, respectively, and for a coefficient of thermal 
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expansion to also become large too much. Therefore, as for the content of Na20 and K20, it is desirable to 
consider as 18% or less and 20% or less, respectively. 

[0019] It is less than 20% of range for the object other than the above component such as an improvement of 
weatherability, fusion nature, and devitrification-proof nature, and adjustment of a coefficient of thermal expansion, 
and it is also possible to add halogens, such as an alkaline-earth-metal oxide (MgO, CaO, SrO, BaO), and ZnO, CI, 
etc. Furthermore, the defoaming agent of As 203 and Sb203 grade can also be added suitably if needed. Moreover, 
the high valence metallic oxide more than trivalent [ other ] can also be added to extent which does not spoil a 
desired property. 

[0020] The near-infrared absorption glass which is another mode of this invention glass ingredient and which 
contains CuO and uses P205-aluminum 203 as the base It is weight % preferably, and 50 - 85% and aluminum 203 
are contained for P205 4 to 20%, both sum total is 63% or more, and CuO is contained 0.1 to 10%, and that whose 
coefficient of thermal expansion is 45-75x10-7K-1 is desirable. If the near-infrared absorption glass of this CuO 
content and the 20P205-aluminum3 base is used as aperture material glass for semiconductor packages, it can be 
made to serve also as the function as a near-infrared absorption filter. That is, as drawing 2 showed, as aperture 
material glass for a package, by using the near-infrared absorption glass 1 1 which adjusted the coefficient of 
thermal expansion and coefficient of thermal expansion of the alumina ceramic package 8, as shown in drawing 1 , 
the near-infrared absorption filter 4 did not need to be formed between the quartz plate 2 and the quartz plate 3, 
and a miniaturization and cost cut of a product were attained. 

[0021] An operation of each component of this near-infrared absorption glass and the reason for presentation 
definition are explained below. 

[0022] P205 have the high permeability of the light, and in order that the cut nature of near-infrared light may be 
good and may obtain glass suitable as an object for correction by sensitiveness, they are an indispensable 
component. However, since volatilization will also become intense and fusion will become difficult while there is an 
inclination for the viscosity of glass to become high too much if 85% is exceeded, an upper limit is 80% preferably 
85%. On the other hand, since there is an inclination for a coefficient of thermal expansion to become [ P205 ] 
large too much at less than 50%, a minimum is 55% preferably 50%. 

[0023] aluminum 203 is a component especially effective for improving chemical durability. However, at less than 
4%, when the effectiveness is not enough and exceeds 20%, there is an inclination for devitrification-proof nature to 
get worse. Then, a minimum is 7% preferably 4%, and an upper limit is 15% preferably 20%. 

[0024] The content of CuO is 0.1 - 6% preferably 0.1 to 10%. Although CuO is effective in a near-infrared light cut, 
when there is little the effectiveness and it exceeds 10%, at less than 0.1%, there is an inclination for the 
permeability of the light to get worse with devitrification-proof nature. 

[0025] Furthermore, the content of B-2 03 is 0 - 15%, and the content of Si02 is 0 - 25%. One sort or two sorts . 
or more of contents of a group which consist of MgO, CaO, SrO(s), BaO(s), and ZnO(s) are 0 - 25%. One sort or 
two sorts or more of contents of a group which consist of B-2s 03, Si02 f MgO, CaO, SrO, BaO, and ZnO are 5 - 
37%. And it is desirable that the sum total of the content of a group which consists of P205, aluminum203, and B- 
2s 03, Si02, MgO, CaO, SrO, BaO, and ZnO is 85% or more. 

[0026] Si02 and B-2 03 are effective in reducing an improvement and coefficient of thermal expansion of 
devitrification-proof nature. However, Si02 will become ****** if 25% is exceeded, and as for B-2 03, when 15% is 
exceeded, it has the inclination to worsen devitrification-proof nature. 

[0027] MgO, CaO, SrO, BaO, and ZnO are effective in the improvement of fusion nature, or the improvement of 
devitrification-proof nature. However, if 25% is exceeded, a coefficient of thermal expansion will become large too 
much, and it becomes difficult to obtain a desired coefficient of thermal expansion. 

[0028] Furthermore, it is appropriate for the total amount of a group which consists of B-2s 03, Si02, MgO, CaO, 
SrO, BaO, and ZnO to consider as 6 - 30% of range preferably 5 to 37% from a viewpoint of fusion nature, 
devitrification-proof nature, a coefficient of thermal expansion, and a transparency property. 
[0029] Moreover, it is suitable for the sum total of the content of a group which consists of P205, aluminum203, 
and B-2s 03, SiC2, MgO, CaO, SrO, BaO, and ZnO from the same reason that it is 90% or more preferably 85% or 
more. In addition to the above-mentioned component, it is also possible to be less than 10% of range preferably, 
and to contain Sb 203, Nb205, PbO and La 203, an alkali-metal oxide, etc. less than 15%, for the purpose of the 
improvement of weatherability, fusion nature, devitrification-proof nature, etc., adjustment of a coefficient of 
thermal expansion, etc. 

[0030] Which gestalten, such as a water solution, a carbonate, a nitrate, a hydroxide, and an oxide, are sufficient as 
the raw material for forming the above-mentioned borosilicate glass and CuO content, and P205-aluminum203 
base glass. However, it is necessary to choose a raw material with few [ as mentioned above ] contents of U and 
Th which are mixed as an impurity. 

[0031] (II) The manufacture approach of the aperture material glass for semiconductor packages of manufacture 
approach this invention of the aperture material glass for semiconductor packages is characterized by fusing glass, 
where jt js intercepted that all or some of fusion glass front faces contact the ambient atmosphere in a fusion 
furnace. 

[0032] As an approach for intercepting, that surface [ of fusion glass / all or some of] contacts the ambient 
atmosphere in a fusion furnace (a) How to cover surface [ in a fusion furnace / of fusion glass / all or some of] by 
cutoff gas, (b) How to cover surface [ in a fusion furnace / of fusion glass / ail or some of ] with the lid made from 
a ceramic with few the products made from platinum and/or radioisotope contents, (c) by adopting the approach 
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above-mentioned approach (a) using the fusion furnace with which the wall part in contact with the ambient 
atmosphere in a fusion furnace consists of platinum and/or ceramics with few radioisotope contents, (b), or (c) The 
reason glass with very few U and Th contents is obtained is guessed as follows. That is, in dissolution actuation of 
glass, although especially the steam of U occurs, if all or some of glass front faces intercept radioisotope and 
contacting the ambient atmosphere in a fusion furnace by at least one of the above-mentioned approach (a) - (c) 
from the brick which constitutes the wall of a fusion furnace, or a heating element (for example, a silicon carbide 
sintered compact and a molybdenum silicide sintered compact), it will be prevented that U steam mixes into glass. 
[0033] The approach of this invention may be performed by adopting either the above-mentioned approach (a), (b) 
and (c), and may use together the above-mentioned approach (a) or an approach (b), and an approach (c). 
[0034] Although it can prevent that glass and a fusion furnace ambient atmosphere contact as cutoff gas used by 
the above-mentioned approach (a), and the class will not be asked to glass if substantially inactive, hydrocarbon 
gas, such as N2, Ar, air, carbon dioxide gas, and CH4, LNG, etc. can be used, for example. 
[0035] Although it is desirable to use the muffle furnace which constituted the wall from a ceramic with few 
radioisotope contents as for the fusion furnace used in the above-mentioned approach (c), you may not 
necessarily be muffle structure, and it is effective even if it constitutes the walls (head lining, side attachment wall, 
etc.) of the usual fusion furnace from a ceramic with few radioisotope contents. As these ceramics, 20 ppm or less 
of U contents are preferably suitable for the nature electrocast brick of an alumina 1 ppm or less, a silica block, 
etc. Moreover, the activity of resistance heating elements, such as a silicon carbide sintered compact and a 
molybdenum silicide sintered compact, is controlled, and gas heating of LNG etc. is desirable. 
[0036] In the manufacture approach of the aperture material glass for semiconductor packages of this invention, 
the amount of Th can be further decreased by removing the surface layer of end faces other than the polished 
surface which counters. It is as follows when this point is described in detail. That is, although edges other than the 
polished surface which counters are usually a cutting plane or a rough ZURI side in case polish processing of the 
glass is carried out at the aperture material for a package, Ce02 of an abrasive material fixes to the cutting plane 
or a rough ZURI side, and Th02 which is an impurity in Ce02 becomes a source of alpha rays by remaining without 
being washed. Then, it can prevent Ce02 fixing during polish by graduating the concavo-convex section of an edge 
in advance by acid treatment etc. Moreover, acid treatment etc. may remove the surface layer of an edge after 
polish. 

[0037] As mentioned above, although the characteristic requirements for the manufacture approach of the aperture 
material glass for semiconductor packages of this invention have been explained, in order for both U and Th 
content to obtain glass of 5 or less ppb, of course, consideration which uses few [ as much as possible ] high grade 
raw materials of a radioisotope content, and radioisotope does not mix as much as possible in mixing of a raw 
material and migration to a fusion furnace must be carried out as the premise. 
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"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] An example explains this invention in more detail below. 

[0039] (Example 1) Various high grade raw materials were used, and the raw material batch was produced so that it 
might become the presentation of a table 1 of No.1. The amount of U and Th contained in this raw material batch 
was calculated from the amount of impurities of U and Th contained in each raw material, and were 0.8ppb and 
3.2ppb, respectively. It melted and refined in 1480 degrees C and 8 hours, having put this raw material batch (it 
being 10kg by oxide conversion) into the crucible made from platinum of 51. capacity, having flowed N2 gas by the 
flow rate of 40I. / min all over the kanthal super furnace (molybdenum silicide heating element activity), and 
intercepting raw materials for glass with a fusion furnace ambient atmosphere (degassing, homogenization). It cast 
to the iron metal flask, predetermined annealing was carried out, and the glass block (henceforth Glass A) was 
obtained. When U of this glass A and Th content were analyzed using TCP-MASS by YOKOGAWA ELECTRIC 
CORP., it was 2.5ppb and 3.4ppb, respectively, and both U and Th content were 5 or less ppb. 
[0040] (Example 1 of a comparison) Except not carrying out the inflow of N2 gas. it is the same conditions as an 
example 1, and the glass block (henceforth comparison glass V) was obtained similarly. U of this comparison glass 
V and Th content were 42ppb and 3.6ppb, respectively, and its U content was remarkably high compared with the 
example 1. 

[0041] From the result of an example 1 and the example 1 of a comparison, it became clear by N2 gas's permuting 
a furnace atmosphere and intercepting glass from a furnace atmosphere that U content could be decreased 
notably. 

[0042] (Example 2) The raw material batch was produced using the high grade raw material so that it might become 
the presentation of a table 1 of No.4. The amount of U and Th contained in this raw material batch was calculated 
from the amount of impurities of U and Th contained in each raw material, and were 0.2ppb and 0.1 ppb, 
respectively. As shown in drawing 3 for the heating dissolution of glass, it consisted of outer wall material 12 and a 
silicon carbide heating element 13, the wall 14 was divided with the silica block, and the electric furnace 15 made 
into muffle structure was used. The contents of U and Th of the outer wall material 12 (nature brick of a chamotte) 
of a wall 14 (silica block) and an electric furnace were U:19ppb, Th:0.1ppb and U:30 ppm, and Th:55ppm, 
respectively. The crucible made from platinum of 11. capacity was used, it melted, the raw material batch (it is 2kg 
by oxide conversion) was refined in 1430 degrees C and 6 hours, it cast to the iron metal flask, predetermined 
annealing was carried out, and the glass block (henceforth Glass B) was obtained. When this glass B was analyzed, 
the contents of U and Th were 1.2ppb and 0.2ppb, respectively. 

[0043] (Example 2 of a comparison) Except having used the electric furnace which removed the wall of the silica 
block 14 of drawing 3 , it is the same conditions as an example 2, and the glass block (henceforth comparison glass 
W) was obtained similarly. The analysis values of U and Th of this comparison glass W were 18ppb and 0.3ppb, 
respectively. 

[0044] From the result of an example 2 and the example 2 of a comparison, it became clear by constituting the 
part in contact with a furnace atmosphere from an ingredient with few radioisotope contents, and intercepting glass 
from a furnace atmosphere that U content in glass could be decreased. 

[0045] (Example 3) Polish processing of the glass A obtained in the example 1 was carried out by the usual 
approach, and the aperture material glass for a package (henceforth Glass C) of a predetermined configuration 
(15.5x1 7. 7x0.8mm) was produced. Although 15.5x1 7.7mm side of this glass C is a ground field, 15.5x0.8mm side and 
17.7xO.8mm side are cutting planes which had the angle beveled. After having applied the protective coat to the 
polished surface, being immersed in the fluoric acid water solution and etching only an end face, the protective 
coat was removed and glass (henceforth Glass D) was obtained. U of the glass C before etching and Th analysis 
value were U:2.5ppb and Th:5.8ppb, respectively, and U of the glass D after etching and Th analysis value were 
U:2.3ppb and Th:3.8ppb, respectively. That is, it became clear by removing the rough ZURI side of an edge that Th 
of a polish article could be decreased. 

[0046] (Example 4) Various high grade raw materials were used so that it might become the presentation of a table 
2 of No.1, and the raw material batch was produced. The amount of U and Th contained in this raw material batch 
was calculated from the amount of impurities of U and Th contained in each raw material, and were 0.7ppb and 
0.4ppb, respectively. With the muffle furnace of drawing 3 , it rough-melted in 1350 degrees C and 3 hours using 
the silica crucible of 71. capacity, and it melted and it was refined in 1350 more degrees C and 5 hours after moving 
and changing this raw material batch (it is 12kg by oxide conversion) into the crucible made from platinum of 51. 
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capacity. It cast to the iron metal flask, predetermined annealing was carried out, and the glass block was obtained. 
After carrying out polish processing of this glass with a conventional method, the end face was removed like the 
example 3 and the 15.5x1 7.7x2.0mm aperture material glass for a package (henceforth Glass E) was obtained. The 
analysis values of U and Th of this glass E were 1.9ppb and 0.8ppb, respectively. Moreover, the spectral 
transmittance of this glass E had the near-infrared light cut property suitable as an object for CCD correction by 
sensitiveness, as shown in drawing 4 . 

[0047] (Example of a trial) Epoxy resin adhesive was used and sealed using the polish plate and Glass D, and E 
itself which carried out polish processing with the conventional method, and obtained Glass A and B as aperture 
material glass for a package in the alumina ceramic package which contained the CCD chip of 580,000 pixels of 
effective pixel numbers for these, and the solid state image pickup device was produced. 
[0048] The solid state image pickup device was similarly produced using the glass which carried out polish 
processing with the conventional method, and obtained the commercial aperture material glass for a package 
(henceforth comparison glass X) as aperture material glass for a package for the comparison. 
[0049] In addition, although it was going to produce to the solid state image pickup device using the commercial 
near-infrared absorption glass for correction by sensitiveness (it is called FUTSU phosphate glass and following 
comparison glass Y), this comparison glass Y had the coefficient of thermal expansion as large as 158x10-7K-1, 
and when it was sealing, the crack occurred and it was not able to obtain a solid state image pickup device. 
[0050] Next, these obtained solid state image pickup devices were used, and the existence of a soft error was 
investigated. The result is shown in a table 3. In addition, the alpha-rays burst size was measured among the table 
with the alpha-rays measuring device LACS by the Sumitomo analysis pin centerjarge company. When using the 
glass by this invention so that clearly from a table 3, it became clear that a soft error could be reduced greatly. 
[0051] It cannot be overemphasized that this invention is not limited to the above-mentioned example, and various 
variations may exist as mentioned above. 

[0052] A weight % display shows the various glass presentations which can be used for a table 1 and a table 2 in 
this invention. A coefficient of thermal expansion is the measured value by the TMA analysis apparatus among a 
table. All have the coefficient of thermal expansion which suited sealing with an alumina ceramic. 
[0053] 
[A table 1] 



No. 


l 


2 


3 


4 


5 


6 


7 


8 


SiOi 


69.4 


65.4 


69.4 


59.0 


67.8 


67.3 


61.4 


74.6 


BaOa 


17.6 


17.6 


15.0 


20.0 


15.8 


15.8 


17.8 


6.3 


AliOa 


3.6 


3.6 




3.0 


2.S 


3.1 


1.6 


6.6 


LiaO 


0.7 


0.7 














NaaO 


0.7 


0.7 


10.0 




4.3 


10.7 




6.2 


ICO 


8.0 


8.0 


1.6 


15.4 


8.1 




7.2 


. 1.3 


BaO 










1.3 






5.1 


ZnO 




4.0 


4.0 


2.6 


0.2 


3.1 


10.0 




NaCl 














2.0 




Sb a O, 


1.0 


1.0 


0.4 


0.2 


0.2 


0.2 




0.4 




48 


60 


67 


72 


65 


64 


47 


55 
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[A table 2] 



No, 


1 


2 


3 


4 


5 


6 


7 


P«O s 


7B.3 


71.4 


77.7 


73.2 


80.5 


57.0 


65.0 


AlaOa 


14.5 


9.0 


15.0 


12.1 


7.7 


15.0 


15.0 


B a Oa 


1.0 










5.0 


10.0 


SiO. 










5.2 


23.0 


10.0 


MgO 


5.2 


4.5 


4.3 




• 






CaO 








6.7 








SrO 








2.0 








BaO 




5.3 


3.0 




6.6 






ZnO 




8,0 












Sb*0* 








6.0 








NbaOs 




1.8 












CuO 


2.0 


2.6 


4.0 


1.0 


0.6 


0.6 


0.4 


B£ ^ ^ 

(xlD" 7 *' 1 ) 


67 


68 


62 


69 


72 


52 
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[A table 3] 
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U A 

Cppb) 


Thfi 

(ppb) 


(c/ca'-hr) 


V7 


A 


2.6 


3.4 


< 0.0015 


4> & l\ 


B 


L2 


0.2 


< 0.0015 


4> & i> 


iS^X C 


2.3 


3.8 


< 0.0015 


'J> ^ 


#-7* D 


1.9 


0.8 


< 0.0015 


<J> £ v> 




42 


3.6 


0.004 






18 


0.3 


0.002 






12 


13 


0.002 






210 


93 


0.02 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the configuration of the optical system of a VTR camera. 
[Drawing 2] It is the explanatory view showing the configuration of the optical system of the VTR camera using the 
aperture material glass for semiconductor packages which consists of near-infrared absorption glass of this 
invention. 

[Drawing 3] It is the explanatory view showing the cross section of the electric furnace used for melting glass in an 
example. 

[Drawing 4] The spectral transmittance curve of the aperture material glass for semiconductor packages which 
consists of near-infrared absorption glass of this invention is shown. 
[Description of Notations] 

1 Lens System 

2 Three Quartz plate 

4 Near-infrared Absorption Filter 

6 Ten Solid state image pickup device 

7 CCD Chip 

8 Alumina Ceramic Package 

9 Aperture Material for Package 

1 1 Filter for Protection 

12 Outer Wall Material 

13 Silicon Carbide Heating Element 

14 Wall 

15 Electric Furnace 
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CeO:^lfLT, «6#Snfi:SStS C <h t£ £ 

KJ;DI**bTfcAV>. 
[ 0 0 3 7 ] J^±> $r — 5>fliJft*t;ff 

9^o*a*»©»«W»#fc^^T«WbT€rfc)a«, 
J6tctt, *©«mtbT«»ttmtsfca****«>«** 

Jr^^Tttlttt^tt^S^tt^^Ab^^.fc^^fiBltS: 
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8 

[ 0 0 3 8 ] 

[ 0 0 3 9 ] (USS^J 1) #!SI««SfiS«ffltt, 
il^No. 1 JcHSA'y ^&f£«b 

no. 8p'pbRtf3. 2ppbt*^fc. £ OUCiftA* 
7f (iittliftl OKg) 5U7hMioe 

^H»»Mi) +fcN, #x&atS4 o y * Mi'/ 
i 4 8 or, 8i$ra-c##, «s mm. 

it) bfco ffi7£(DT^-)l% bT# 

XAOUS^Th^fi^TOtl («0 iTCP-M 
AS S*m^TftVTLTc££Z* -etl^tl2. 5ppb 
Rtf3. 4ppbt^D, UWTht*I^C5p 
p bEJLT-e&ofc. 
20 [0 0 4 0 ] (Jt«E09 1 ) N, # X <Dtft A £ b ^ C £ 

U&T lk&J3 ? XV £!<*?) %'&f£o dtf>i£$£#^XV 
(DURZST htlflttftl*tl4 2 p p b&tf 3 . 6 p 

[ 0 0 4 1 ] ^Jg^J 1 i:it«^ 1 <03B^3&^, 

B^bfc, 

30 [ 0 0 4 2 ] (*S£#J2) il©No. 4 5 

ji^ftiwieftKttftttfflbrKftAy^^fpabfc. - 
n«utTho^«M^6ii-*LT, tnfno. 2 

ppb^t/O. 1 ppbt^^f;. #7Xa>iJn#fc*#£> 

i3-e*ij$£n, wii4SS/u*^D7^^p^ 

>#) (DUtTh O^Wftte^tl^nU : 19ppb, 
40 Th : 0. lppbSr/U: 30ppm, Th:55p 
pmT^o/to B»^yf (MM«2Kg) £1 
iJ-;h^Moe4Bi9«*ffl^T, 1 4 3 0TC, 6 B# 

§LT^7X^P7^ (RT^7XBt^5) 
£CD#^XB£##Tb*:<h;i^> UtThOmttf- 
nftll. 2ppbR^0. 2ppbtffeoL 
[ 0 0 4 3 ] (Jt(ft«2) 03©y'J*yD^14© 

50 £<Di£i£#^XW<7)U£T h<2##TfI 



( 6 ) 

9 

fc^tl^ft 1 8 p p b&tf 0 . 3ppbt^of: a 

[oo44] $kffiM2 £&mM2<DmMfr*>. tp^nm 

[0045] (mmm3) mmm i xmztifcx^x a 
*m-%<D-ijfex*mm])uxL, mfemvt (is. 5x1 

7. 7X0. 8mm) <D A° y fr — vffl ft 7 X (Jt^T 
^7XCil^) £f£§2bfco :0^/7XC01 5. 5 
XI 7. 7mmItt«ffi$nfcSt&5^ 15. 5 X 10 
0. 8mmlWl7. 7X0. 8mmS«^$MllO 

yf>^lll©«7XC0U, ThMIfiftlfnU: 
2. 5 p p b , Th : 5. 8ppbt^0, X y ^ > >f 
^7^DOU, ThMB^nfnU: 2. 3p 
pb, Th: 3. 8ppb-e&ofc„ HP^> iffi&OMX 

5 20 

[ 0 0 4 6 ] (iIM4) ^20No. KOMI'S 

0: 7ppb&tf0. 4ppbT^ofCo :oHr4A'7 
^ (^MM-Cl 2Kg) €B3073/7j^t, 7 
U y MUSSES' U TJi&iH^ffl^T 1 3 5 0 V , 3 WfRB 

RJr^©7^-;^bt^7X7'D7^^ 30 

3 ITSI^iilT 1 5 . 5X17. 7X 

2. 0mmO/l77--^ffli«^7X (^T^7XEi: 

n^n i . 9ppb&tfo. 8ppbt*ofc. r 
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©^^XE©#7t^ia*«, ^4 IZTik-r&O \Z, CCD 
f:. 

[ 0 0 4 7 ] /t7^r-yfflS««77t L 

*<t^77D, E^nsftsffl^, cn^^w^i®^ 

$C5 8^IiOC CD^"y :7*rt*Lfc7^3:J--fe75 
y#rty>r*- V x # * *>«f «*«»SJ £ ffl ^ r »* 

[ 0 0 4 8 ] JtR<0fc«£K /t^-yffltl^7Xtl 
[ 0 0 4 9 ] fc*3. rf?BR©«a^:£ffiia#*V&JK#7X 

Tmftm&m^tzftmiL&viiLfrw, z<D\tm^ ^ ^ 

Y(JiiIit^l58X10- T K-'«i:7Ct<, MM<D 
[ 0 0 5 0 ] Ctl^CD@#:^^^^^ 

fiail^SILAC Strife. »3^6W&* 
[ 0 0 5 1 ] ±S2<OllJfi0IIfclS3tSns fecD 

m&e> £ 5 \zm* >B >**#ffiL 

ft 3 £ <hteg 3 * T fcfc^o 
[ 0 0 5 2 ] S 1 StfS 2 fc*»il:^V5T*f 

[ 0 0 5 3 ] 

[*1 ] 
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No. 


1 


2 


3 


4 


5 


e 


7 


8 


SiO. 


69.4 


65.4 


69.4 


59.0 


67.8 


67.3 


61.4 


74.5 


B,Oj 


17.6 


17.6 


16.0 


20.0 


15.8 


15.8 


17.8 


6.3 




3.6 


3.5 




3.0 


2.5 


3.1 


1.6 


6.6 


Li*0 


0.7 


0.7 














Na*0 


0.7 


0.7 


10.0 




4.3 


10.7 




6.2 


K,0 


8.0 


8.0 


1.6 


L5.4 


8.1 




7.2 


1.3 


BaO 










1.3 






5.1 


ZnO 




4.0 


4.0 


2.6 


0.2 


3.1 


10.0 




NaCl 














2.0 




SbaO* 


1.0 


1.0 


0.4 


0.2 


0,2 


0.2 




0.4 


(xlO'K" 1 ) 


48 


60 


67 


72 


65 


64 


47 


55 



[ 0 0 5 4] [^2] 
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No. 


1 


2 


3 


4 


5 


6 


7 


P«0* 


7B.3 


71.4 


77.7 


73,2 


80.5 


57.0 


65.0 


AliOi 


14.5 


9.0 


15.0 


1Z.1 


7.7 


15.0 


15.0 


BaOa 


1.0 










5.0 


10.0 


S i Oi 










5.2 


23.0 


10.0 


MgO 


6.2 


4.5 


4.3 










CaO 








8.7 








SrO 








2.0 








BaO 




5.3 


3.0 




6.6 






ZelO 


1.0 


S.0 












SbaOa 








6.0 








Nb.Os 




1.8 












CuO 




2.6 


4.0 


1.0 


0.6 


0.6 


0.4 


(xlO" 7 * 1 ) 


67 


68 


62 


69 


72 


£2 


57 



[ 0 0 5 5 ] 



( 9 ) 



15 
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(ppb) 


ThS 
(ppb) 


<c/ca a «hr) 


V7 h*-5 — 


#7* A 


2.5 


3.4 


< 0.0015 


4> & V> 


B 


1.2 


0.2 


< 0.0015 


£l> 


3t)7^ C 


2.3 


3.8 


< 0.0015 


'i> 


H^Zk D 


1.9 


0.8 


< 0.0015 


'i> & 




42 


3.6 


0,004 






18 


0.3 


0.002 






12 


13 


0.002 






210 


93 


0.02 





[ 0 0 5 6 3 

[12] *^W<Dfrm?\>&WX 5 Xfr ZfcZ *mfc^ y 



1 u>xm 

2, 3 

30 4 jfi#^©iR^>r;u^- 

6,10 

8 y;u^ ^ir ? ^ ^ a y ^- v 

1 1 &mm y j 
1 2 

1 3 nut&xRmi* 

1 4 ftH 

1 5 it^*p 



[im 1 ] 
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7 U > bs<-i?<Dffi% 

(so int. ci. 0 mmn tr^mmm^ fi mmm^mm 

3/17 3/17 

3/19 3/19 
H01L 31/02 H04N 5/335 V 

H04N 5/335 H01L 31/02 B 



